
The Tenets of Aerospace Power

The tenets of aerospace power provide a framework through which
air and space doctrine can and should be applied. They point out areas
that are enhanced in the aerospace medium by aerospace systems.
These tenets—distilled through eight decades of experience—
emphasize the strengths of aerospace power, describe how aerospace
power can be best employed, and provide important guidelines and
considerations for commanders who are planning strategy to achieve
military objectives. Aerospace power is most effective when designed
and employed in accordance with these tenets.

Centralized Control/Decentralized Execution

Centralized control is considered the “master tenet.” Aerospace
forces should be centrally controlled by an airman to achieve
advantageous synergies, establish effective priorities, capitalize on
unique strategic and operational flexibilities, ensure unity of purpose,
and minimize the potential for conflicting objectives. This tenet
remains the cornerstone to success in modern aerial warfare.

US air power in North Africa during World War II demonstrated
the effectiveness gained through centralized control of air power.
Following the landings in Northwest Africa in late 1942, Allied air
power was parceled out to support specific ground units with mission
priorities set by supported ground commanders. With forces parceled
out and controlled by ground commanders, airmen were unable either
to seize control of the air or to provide effective support for the ground
forces in the face of centrally controlled and concentrated Luftwaffe
resistance. The establishment of centralized control by US forces in
North Africa, a practice successfully followed by the Royal Air Force
(RAF), dramatically improved air power’s effectiveness and turned
around the failures of a previous series of fragmented attempts to
counter Axis operations.1 American airmen recognized the universal
aspects of the North African “lesson” and in July 1943 published
Army Field Manual (FM) 100-20, Command and Employment of Air
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Power, which formalized the idea of centralized control of air power
by an airman.2

Nonetheless, centralized control was often difficult to achieve. For
example, the strategic bombing effort against Germany was a divided
effort. Coordination between the RAF Bomber Command and the US
Strategic Air Forces was often only accidental.3 In the Korean
conflict, the story was much the same, only this time the disconnect
was between Far Eastern Air Forces and Navy carrier-based aviation.
Eventually, a coordination committee, hardly the ideal agent for
centralized control, achieved some degree of order and coordination.4

In the Vietnam struggle, the situation was often even more
fragmented. At one time or another, there were at least seven different
air wars in progress with no one below the national command
authorities exercising anything resembling centralized control.5

Execution of aerospace missions should be decentralized to
achieve effective spans of control, responsiveness, and tactical
flexibility. Even though the concept was professed in earlier conflicts,
decentralized execution was formalized as a tenet of aerospace power
in Air Force doctrine in 1971 in reaction to the manner in which the
bombing of North Vietnam was directed.6 Fearing escalation to a
nuclear confrontation, President Lyndon Johnson took personal
control of the Rolling Thunder bombing campaign (1965–1968),
selecting not only targets but also often dictating timing, ordnance
loads, sorties, and alternate targets. In a sense, Johnson’s action was
centralized control run amuck with all strategic, most operational, and
many tactical decisions emanating from the president’s now infamous
Tuesday lunch meetings. The result was a campaign unresponsive to
local conditions, a campaign that lacked both operational and tactical
flexibility. More important, the campaign was a failure despite the
expenditure of three years of intensive effort, much American blood,
and uncounted treasure.7

There must be a balance between centralized control and
decentralized execution. Maintaining control too tightly at high levels
can lead to the Rolling Thunder situation described above. Too much
or too little centralization has proved to be counterproductive, the
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former delaying responsiveness and the latter leading to dissipation
of effort. It is imperative that some forces (i.e., logistics and space)
be controlled centrally when the same assets are used simultaneously
in many parts of the theater, or even in different theaters. Based on
experience from World War II, Korea, Vietnam, and Operation Desert
Storm, the most effective and efficient scheme is control of all
aerospace assets by a single joint force air component commander
responsible for integrating employment of all aerospace forces within
a theater of operations. Still, success in war at the tactical level
requires attention to details and the ability to adapt quickly to exploit
fleeting opportunities.

Although centralized control can effectively concentrate aerospace
power within a campaign, commanders exercising such control are
likely to be faced with too many units and too little time if they try to
master the details necessary to make timely adjustments for tactical
effectiveness. Moreover, if only one command center exercises
control, it is likely to be large and relatively immobile, characteristics
that make it easier to detect and attack. Should such a command center
be attacked successfully, there would be no “graceful” degradation of
control. All units would be suddenly left without direction.
Decentralized execution answers these problems in span of control
and survivability. In many cases, beginning in World War II, those
exercising centralized control of air forces had defined areas of
responsibility, assigned tasks and command of forces, and delegated
authority for execution to subordinate air echelons.8

A successful example of centralized control and decentralized
execution can be found in the Far East in the late summer of 1944.
George Kenney had just become commanding general of Allied Air
Forces and Fifth Air Force. Because of the decentralized execution
General Kenney offered to his subordinate air commanders, the air
forces were better able to plan and perform their varied missions with
speed and flexibility.9 The subordinate echelons were responsible for
supervising the details and making the rapid adaptations that led to
tactical success. This division of responsibilities between air echelons
allowed each echelon to have smaller, more mobile command and
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control nodes, making them more survivable. It also ensured that
command and control of campaign air operations would degrade
gracefully should an individual node be destroyed or degraded. More
recently, the global reach and worldwide demand for systems such as
space-based and logistical resources underscore the need for a
dynamic network of global and theater control centers.

Modern technologies in command and control may seem to make
decentralization of many important decisions increasingly inappro-
priate or even unnecessary. The complexities of “force packaging”
may often require that many decisions concerning targets, routing,
force composition, and tactics be made at a relatively high level.
However, the basing of strike and support aircraft under a single
commander (the composite-wing approach) and the use of mission-
type tasking help alleviate the problem.10

Flexibility and Versatility

Flexibility, in the aerospace context, is both the capacity to respond
well to changing circumstances and the ability to be proactive and
shape change. Versatility reflects the capacity to adapt to many uses
or functions. Leaders must not be dogmatic in their use of aerospace
forces. Aerospace platforms and strategies will be most effective
when used in flexible and versatile ways. Since aerospace power
operates above the earth’s surface, it is free from terrestrial barriers
and can take advantage of the range and speed that constitute
flexibility. The unique flexibility and versatility of aerospace power
should be fully used and not compromised.

Most military forces can be used for a variety of purposes, can
attack a variety of targets, can defend against a variety of attackers,
and can do so in a variety of locations. But only aerospace forces
possess the versatility to assume new roles, to be massed against any
location for almost any purpose, and to do so quickly. The A-10,
usually considered a close air support aircraft took on many
interdiction missions during Desert Storm,11 while one wing of
F-111s, optimized as a long-range, deep-interdiction aircraft,

ESSAYS ON AIR AND SPACE POWER, VOL. I

70



destroyed 920 tanks and armored fighting vehicles.12 This flexibility
and versatility mean that aerospace power has at least three potentially
decisive uses.

First, aerospace power is the only form of military power that can
always be used, at least conceptually, to produce a direct and
immediate strategic effect. This ability flows from the fact that
aerospace power can strike at an enemy’s centers of gravity wherever
or whatever those centers might be (with a possible exception found
in insurgent warfare), often with sweeping implications.13 In 1981
Israeli Prime Minister Menachem Begin believed the Iraqis intended
to produce atomic weapons at Iraq’s Osirak nuclear reactor site and
use them against Israel. The 7 June Israeli air attack on Osirak
destroyed Iraq’s sole nuclear power plant, under construction and
nearing completion.14 Additionally, the April 1986 US raid on Libya,
code-named Operation El Dorado Canyon, attacked terrorist camps
and headquarters in an effort to punish international misbehavior by
terrorist organizations and to send a message that there would be no
sanctuaries for terrorists.15 Neither distance nor terrestrial barriers can
prevent such strikes if the force is properly trained and equipped. In
practice, however, aerospace power’s potential is restricted by rules
of engagement and law to prevent contradiction or violation of policy
and to focus on selected objectives.

The second decisive use of aerospace power is that of affecting the
outcome of surface battles and campaigns before a shot is fired by
surface forces. For example, the Battle of the Bismarck Sea not only
prevented reinforcement of the Japanese army in New Guinea, it led
the Japanese navy to abandon bulk resupply, evacuation, and
movement of that army.16 Air interdiction efforts can weaken, disrupt,
delay, and destroy enemy forces before they come into contact with
friendly forces.17 For example, space-based indications and warning
systems can help commanders prepare, deploy, and control forces for
battles and campaigns.

The third decisive use of aerospace power is that of direct assistance
in surface battles, perhaps with decisive effects. Engaged surface
forces have come to rely upon aerospace forces to deliver precision
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firepower at close quarters.18 Either carrier-based or land-based
aviation was used in direct support of every amphibious landing
during World War II. Late in the Italian campaign, Eisenhower wrote
the combined chiefs and said that air power was absolutely essential—
the indispensable ingredient—to getting an amphibious landing on
the beaches. Air power, using round-the-clock operations, kept the
Salerno campaign from collapsing when the Germans tried to push
the Fifth Army invasion force off the Italian beach in September
1943.19

Aerospace flexibility should not be limited to combat aircraft or
the battlefield. Desert Storm was called “America’s first comprehen-
sive space war” because of the invaluable and irreplaceable flexibility
and versatility provided by space assets. These assets played an
important role in the detection of Scud missiles. Deployed satellites
that were designed to detect intercontinental ballistic missile launches
from within the USSR were pressed into service over Iraq supplying
90 to 120 seconds warning of a Scud attack.20 During World War II,
B-17s were modified to support Operation Chowhound, the airdrop
of food over occupied Holland to forestall mass starvation of Dutch
citizens.21 In the Pacific, B-29s were used during Operation
Matterhorn to ferry aviation gas, oil, bombs, spare parts, and food
along the Hump routes.22

An equal contributor to the flexibility of air power is the air
refueling mission. Air refueling contributes significant advantages by
increasing the range and hence the mobility of aircraft. The day before
Desert Storm began, seven B-52 bombers took off from their base in
Louisiana on nonstop missions to the Middle East. Just as the Desert
Storm air attack began, their crews sent their 35 air-launched cruise
missiles toward eight Iraqi targets and returned safely to the United
States. This mission lasted more than 35 hours and was made possible
by the accompanying air refueling aircraft.23

Airlift has always been one of the most flexible and versatile
components of air power during both peace and war. The 1947 and
1948 airlift operations sustained Berlin’s population of two million
for 13 months, creating an “air bridge” that Berliners will never forget.
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Airlift continued to build on its historical successes. When Military
Airlift Command aircraft reinforced Saudi Arabia following the
invasion of Kuwait, they accomplished the equivalent of one Berlin
airlift every six weeks between 7 August 1990 and 1 May 1991.24

A violation of this tenet occurs when we do not think about
designing our equipment or using our forces in flexible ways. It took
us 30 years to install cargo rollers in the KC-135. We fielded the B-1
and B-2 without the capability to deliver precision-guided
conventional munitions.25 The Republic F-105, originally designed
to deliver a single nuclear bomb from an internal bomb bay, was
eventually pressed into providing the necessary conventional mission
capability sorely lacking at the onset of the Vietnam conflict.
Additionally, it was further modified and employed in Wild Weasel
missions.26 The lack of foresight by the aircraft designers limited the
effectiveness of even the best efforts to employ the aircraft in flexible
and versatile ways. The F-105 proved ill-suited for the long-range
conventional interdiction missions or the swirling “fur ball” dogfights
of Southeast Asia.27

Priority

Demands and requests for aerospace forces will likely swamp
commanders in any future war unless appropriate priorities for the
use of these forces are established. Priorities will be derived from a
thorough understanding of the enemy’s capabilities, vulnerabilities,
and intent. This understanding is essential lest scarce assets be
unwittingly risked without having a significant impact on the outcome
of the conflict. Effective priorities for the use of aerospace forces flow
from an informed dialogue between the joint or combined commander
and the air component commander. The air commander should assess
possible uses as to their importance to first the war, second the
campaign, and third the battle.

Air commanders should be alert for the potential diversion of
aerospace forces to missions of marginal importance. Conceptually,
the appropriate priorities are clear and logical. Because aerospace
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forces are the only military forces that can strike virtually any target
anywhere, their first-priority targets should be those whose
destruction can have the greatest effect on the war as a whole—in
short, the enemy’s centers of gravity. Second-priority targets should
be those that affect the outcome of an entire campaign within a theater
of operations. The last priority should be those targets affecting only
the outcome of individual battles.28 Specific target priorities should
reflect comparison of enemy capabilities, vulnerabilities, and
behavior—identified by intelligence—with friendly objectives,
capabilities, costs, risks, and policies.

Although the priorities form an elegant template for a
commander’s operational decisions, reality provides several
impediments to mechanistic solutions. First, the primary objective
of any aerospace component commander must be to achieve the
degree of aerospace control that permits the exercise of
appropriate priorities.29 In 1943 General MacArthur concluded
that his operations had to have the attainment of air superiority as
a primary goal. He reversed his previous priorities and, following
the recommendations of General Kenney, his air component
commander, used his ground forces to complement the air forces
in his quest for air superiority over the Japanese. MacArthur began
to use ground forces primarily to secure bases from which his air
forces could fly ever closer to the Japanese homeland.30 Second,
although the priorities have proven valid in conventional war, they
may not be valid in either insurgent or nuclear war. Third, political
constraints may not allow commanders to exercise the appropriate
priorities. Fourth, the deeper one strikes behind enemy lines, the
longer the delay usually is before there is a front-line effect. Thus,
airmen could destroy an enemy’s ability to support operations at
the front and still be faced with an enemy victory at the front.31

Fifth, in certain situations the outcome of a single battle could
determine the outcome of a campaign, and the success of a single
campaign could determine the outcome of the entire war. Sixth, it
may be very difficult to resist demands for support from superiors,
peers, or subordinates whose survival is at stake.
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Regardless of the difficulties listed above, air commanders must
have a rational set of priorities to avoid squandering their resources
on targets of marginal importance. The objective should be to balance
the finite resources against immediate and future wartime
requirements. A mechanism for “meting out” critical resources at the
strategic and operational levels of war is required to ensure sustained
operations. Excessive use of precision munitions, for example, early
in the campaign may prove decisive later if the supply is prematurely
exhausted. With the caveats discussed above in mind, the priorities
of war first, campaign second, and battle third remain appropriate
general guidelines.

Synergy

Synergy is the combined or cooperative simultaneous action of
separate forces that together have greater total effect than the sum of
their individual effects. Internally, the missions of aerospace power,
when applied in comprehensive and mutually supportive air
campaigns, will produce effects well beyond the proportion of each
mission’s individual contribution to the campaign. This internal
synergy was exemplified during World War II bombing missions
escorted by fighter aircraft. When escorted by long-range fighters,
heavy bomber formations were “bait” to bring German fighters to
battle with American fighters and thus hastened the destruction of the
Luftwaffe.32 More recently, it was an Air Force/Army Special
Operations mission code-named Task Force Normandy that had
opening honors during day one of Desert Storm.33

Externally, aerospace operations can be applied in coordinated
joint campaigns with surface forces, either to enhance or be enhanced
by surface forces. Synergies between aerospace and surface forces
form the essence of joint warfare. Control of the aerospace environ-
ment allows surface forces to function, and there are examples
of surface forces playing a crucial role in seizing control of the
air.34 Ground maneuver and interdiction can form a powerful
synergy.35 Moreover, when aerospace forces are orchestrated directly
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with surface maneuver forces, enemy surface forces can face a
crippling dilemma. If the enemy responds to friendly maneuvers, he
exposes himself to destruction from the air. If he takes cover to avoid
air attack, he can no longer counter surface maneuvers.36 Either course
leads to defeat. Strategic attacks and naval blockades can reinforce
one another as both missions seek to destroy the enemy’s war
economy and industry.37

Balance

The air commander should balance combat opportunity, necessity,
effectiveness, and efficiency against the associated risk to friendly
aerospace resources. Technologically sophisticated aerospace assets
are not available in vast numbers and cannot be produced quickly.
Even moderate attrition rates could significantly deplete the
capability of the total aerospace war effort.38 Therefore, careful
balance between vulnerability versus payoff must be considered
throughout a conflict.

This balancing act is particularly important for aerospace leaders
because of three concurrent trends. The first and most obvious trend
is toward more capable weapon systems. Technological progress
since World War II has been startling. Some modern fighter-bombers
can carry a greater bomb load than the largest heavy bomber of World
War II (the B-29), carry that load much faster, and deliver it more
accurately. Modern bombers, such as the B-1 and B-2, dwarf the
capabilities of the B-29.39

Second, as weapon systems have become more capable, they have
become much more difficult and expensive to produce. Therefore,
fewer combat platforms are available, and rapid production of these
sophisticated systems is difficult if not impossible. As a result,
attrition has become magnified in importance.40

The third trend is the vast improvement in defenses against air
attack. The development of surface-to-air and air-to-air missiles
guided to their targets by radar or infrared sensors has caused great
problems for airmen. However, scarce weapons platforms must not
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always be unused or “held in reserve” awaiting high-priority
missions. For example, the F-111F and F-15E aircraft, which are
optimized for deep strike and battlefield interdiction, were used for
“tank-plinking” operations during Desert Storm in an apparent
violation of this tenet. Given the level of threat and the effectiveness
and necessity of the operation, tank killing was in fact an appropriate
mission for these aircraft.41

It is imperative that commanders carefully balance risk and
opportunity. At the same time, they must expect situations in which
balance is impossible, situations in which the necessity for action
overwhelms risk. An example, driven by necessity, occurred during the
October 1973 Yom Kippur War. During the first week, the Israelis lost
60 fighter aircraft. This rate was 20 times more than the production rate
of the planes.42 The potential consequences of such incidents only
increase the need for careful balance in less dire situations. Although the
situation may force a violation of this tenet, commanders must strive to
maintain a proper balance between risk and gain.

Concentration

One of the most constant and important trends throughout military
history has been the effort to concentrate, or focus, overwhelming
power at the decisive time and place. Whether it be Napoléon’s
maneuvers, blitzkrieg tactics, or thousand-bomber raids, the purpose
has been the same—to concentrate forces in time and space against
enemy vulnerabilities. Aerospace power is most effective when it is
focused in purpose and not needlessly dispersed. Sufficient forces
must be concentrated to ensure a high probability of target
destruction. To have to return and restrike a target exposes forces to
increased long-term attrition and increased individual risk.

Concentration of aerospace power can be a daunting challenge. The
targets against which this power can be used are almost limitless,
ranging from battle-related targets on the front lines to strategic
targets that may form the enemy’s center of gravity for the entire war.
The options are many and the demands on aerospace forces are great.
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In such an environment, there is great temptation to divide the force
into “penny packets” and to strike as many targets as possible in the
shortest possible time. Depending on delivery accuracy and weapon
capability, such a course of action may court a triple risk.

The first risk is that of failing to destroy the targets. If a target is
not destroyed, as was the case in the first raid on Schweinfurt in World
War II, commanders will be forced to restrike to finish the job. In so
doing, the attacking forces will again be subject to attrition. Perhaps
worse, the enemy may have increased defensive capabilities, having
been put on notice by the first attack that the target is important and
subject to restrike. In addition, the enemy may have used the time
between attacks to reduce the target’s vulnerability through such
measures as dispersal, mobility, and hardening. The second risk is
that of increasing the long-term attrition rate. The third risk is that of
increasing the jeopardy of each penny packet and consequently
risking defeat in detail.

A massively successful example of concentrated air power
occurred in September 1918 during the Battle of Megiddo in
Palestine. As the three retreating Turkish armies fell back toward the
river Jordan, RAF units were quickly re-roled to attack the formations.
The Turks were repeatedly attacked by the air forces, which bombed
the fleeing columns until they ceased to exist as fighting units.43

Persistence

Persistence connotes continued efforts beyond initial successes.
Air commanders should plan for restrikes against important targets
to keep them continually out of commission or in a state of constant
restoration, since destroyed targets may be rebuilt by resourceful
enemies. The history of aerial attack is also the history of factories
being rapidly repaired or rebuilt with new machinery installed,
collapsed tunnels cleared, bridges rebuilt or replaced, and so forth.
The lesson seems to be that the more important the target, the more
effort the enemy will exert to defend, repair, replace, or rebuild it.44
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General Kenney attributed his ability to gain control of the air and
undertake other combat missions to the fact that Allied air forces in the
Southwest Pacific made more persistent attacks than did the Japanese.
Persistent reattacks of Japanese air bases was a primary factor in gradually
extending air control from the eastern tip of New Guinea and eventually
allowing the Allies to neutralize the Japanese base at Rabaul.45

During the Vietnam conflict, the Paul Doumer Bridge in North
Vietnam was essential to Hanoi for the receipt of supplies from China
and the Haiphong harbor. It was targeted and retargeted by US
planners many times over a span of several years. It was repaired each
time by the North Vietnamese until the Linebacker campaign, when
it was taken out of commission for the remainder of the conflict. It
was through this persistence that the US could keep the bridge at
partial capacity and numerous North Vietnamese personnel
preoccupied with repairing it.46

A violation of this tenet was experienced during World War II in
the bombing of the synthetic rubber plant at Huels. After a
devastatingly successful raid by Allied bombers on 22 June 1943, the
plant was never again targeted for a major attack. This lack of
persistence amazed German officials who had the plant repaired and
at full production in six months. It was estimated later that three to
five strong attacks would have completely eliminated the facility, and
with it 30 percent of Germany’s synthetic rubber production capacity.47

The timing of restrikes is of great importance. Strike too early and
you only “bounce the rubble.” Strike too late and the target has already
accrued benefit to the enemy. Ideal timing calls for restrikes to destroy
important targets just as they are becoming operational. Achieving
such ideal timing depends on accurate and timely battle damage
assessment and has the triple benefit of keeping an important target
continually out of commission, wasting enemy efforts and materiel
used in restoration, and severely testing the morale of those involved
in restoring or trying to protect the target.

Putting It All Together

THE TENETS OF AEROSPACE POWER

79



It is the duty of the commanders to plan the tenets of aerospace
power into air and space operations and to apply them in an integrated
effort to maximize the effectiveness of aerospace and surface forces.
Failure to frame employment of aerospace power within these tenets
in a campaign or battle will result in less than optimum combat
capability.

In any successful campaign, the integrated synchronization of
several tenets can be highlighted. For example, the efforts to destroy
Iraqi tanks and artillery weapons during Desert Storm highlight the
proper use of all tenets. Centralized control was evidenced through
Gen H. Norman Schwarzkopf’s official intention and direction to
wear down the Iraqi field force.48 General Horner, the joint force air
component commander (JFACC), directed overall targeting emphasis
and operations on the Iraqi Republican Guard. Decentralized
execution at the battlefield level was seen through the advent of “kill
boxes,” whereby each airborne forward air controller (FAC) was
given an area to patrol (the kill box), and he controlled all attack
aircraft assigned to his kill box.49 The tenet of flexibility and
versatility can be seen in the use of A-10As with marker rockets or
F-16 C/Ds assigned as FACs in the kill boxes to speed up the process
of identifying targets and in the use of the F-111F and F-15E, usually
considered deep-interdiction aircraft, for attacking individual tanks
and artillery pieces.50 The tenet of priority can be seen through the
use of F-111Fs as bomb droppers in these kill boxes only after they
had successfully participated in the previous weeks’ priority targeting
of command and control (C2) nodes; nuclear, biological, and chemical
(NBC) facilities; air defense architecture; and deep-interdiction
targets.51 The tenet of synergy is exemplified through the use of the
Fast FACs (FACs in F-16s) to determine and pass initial targeting
information. On some occasions, OH-58D Kiowa Scout helicopters
laser designated for F-111Fs dropping laser-guided bombs.52 The
tenet of balance was taken into account prior to F-111F aircraft being
used for tank-plinking missions. Plans called for attacks to be initiated
from medium altitude, above threat capabilities, and relatively out of
harm’s way. This adjustment to attack profiles caused the proper
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balance between the associated risks and the combat necessities to be
realized. The tenet of concentration can be seen through the extensive
use of precision-guided munitions against the dug-in tanks. Results
that once would have taken many hundreds of sorties using thousands
of “dumb” bombs could now be realized through relatively few sorties
and the use of precision munitions.53 Finally, the tenet of persistence
can be seen through the continuous tank-plinking effort. At one time,
General Horner designated an unofficial quota of destroying 100
tanks each night.54

Closing Thoughts

The tenets of aerospace power employment are interconnected,
overlapping, and often interlocking. Flexibility and versatility
necessitate priorities. Priorities determine synergies, levels of
concentration, and degrees of persistence. Balance calculations
influence all operations. When air and space forces are designed and
employed in accordance with these seven tenets, they provide the
most effective and efficient use of the aerospace medium. The
combinations and permutations of interrelationships between the
tenets are nearly endless, but none of the tenets is more than an empty
phrase without the master tenet—centralized control. This oldest tenet
of aerospace power remains the keystone of success in modern
warfare.
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